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(57) ABSTRACT

A system for positioning an optical preform in a furnace 1s
provided that includes an upper muflle and a downifeed
handle assembly with a tube defining a first end and a second
end, the second end extending into the upper muille. A
handle 1s disposed within the tube. A second end of the
handle extends 1nto the upper muitlle and a seal assembly 1s
positioned around both the tube and the handle. The first end
of the handle extends through the seal assembly and a drive
assembly 1s coupled with the downfeed handle.
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164

Providing a chuck inierface movably coupied with a drive assembly

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

Positioning the chuck interface within a seal assembply

LEL:

Coupling a handle within the chuck interface

176

Positioning the nandle within a tube

160

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

Posiioning the optical finer preform within a furnace

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

Moving the nanale at least one of laterally and rotationaily
within the ube such that the oplical fiber preform is moved
at ieast one of laterally and rotationally within the furnace
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SYSTEM AND METHOD FOR POSITIONING
AN OPTICAL PREFORM IN A FURNACE

This application claims the benefit of priority under 35
US.C. § 119 of U.S. Provisional Application Ser. No.

62/368,581 filed on Jul. 29, 2016 the content of which 1s

relied upon and incorporated herein by reference in 1its
entirety.

FIELD OF THE DISCLOSURE

The present disclosure generally relates to a system for
positioning an optical component, and more particularly, to
a system for positioning an optical preform within a furnace.

BACKGROUND

Furnaces used in the production of optical fibers and
consolidation of optical fiber preforms typically require
1solated environments supplied by various sealing method-
ologies and employ controlled tlow of one or more non-
reactive or noble gases in the production of optical fibers and
the consolidation of optical fiber preforms. Seals within and
proximate to the furnace may be exposed to high heat,
necessitating the use of hydrostatic seals or high temperature
tolerant materials. Use of hydrostatic seals may allow for the
uncontrolled escape of the non-reactive or noble gases from
the system resulting in added cost and loss of a non-
renewable resource.

SUMMARY OF THE DISCLOSURE

According to at least one aspect of the present disclosure,
a system for positioning an optical preform in a furnace 1s
provided that includes an upper muille and a downfeed
handle assembly with a tube defining a first end and a second
end, the second end extending into the upper mutlile. A
handle 1s disposed within the tube. A second end of the
handle extends 1nto the upper mutlle and a seal assembly 1s
positioned around both the tube and the handle. The handle
extends through the seal assembly. A drive assembly 1s
coupled with the handle.

According to another aspect of the present disclosure, a
method for positioning an optical preform i1n a furnace 1s
provided that includes steps of providing a chuck interface
movably coupled with a drive assembly; positioning the
chuck interface within a seal assembly; coupling a handle
within the chuck interface, an optical fiber preform posi-
tioned on an opposite end of the handle from the chuck
interface; positioning the handle within a tube; positioning
the optical fiber preform within a furnace; and moving the
handle at least one of laterally and rotationally within the
tube such that the optical fiber preform 1s moved at least one
of laterally and rotationally within the furnace.

According to another aspect of the present disclosure, a
system for positioning an optical preform 1n a furnace 1s
provided that includes a downifeed handle with a tube
defining a first end and a second end. A handle 1s disposed
within and extends through the tube and a seal assembly
extends around both the handle and the tube. The handle
extends through the seal assembly. The tube terminates
within the seal assembly. A chuck interface 1s positioned
around the handle and within the seal assembly. A drive
assembly has a chuck. The chuck 1s configured to accept the
chuck interface. The drive assembly 1s configured to move
the chuck interface within the seal assembly and the handle
within the tube.
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These and other features, advantages, and objects of the
present disclosure will be further understood and appreci-
ated by those skilled in the art by reference to the following
specification, claims, and appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 depicts a schematic cross-sectional view of a
preform consolidation system incorporating a seal assembly,
according to one embodiment;

FIG. 2 depicts an enhanced view of the seal assembly of
FIG. 1, according to one embodiment; and

FIG. 3 depicts a method of positioming an optical fiber
preform within a furnace; according to one embodiment.

DETAILED DESCRIPTION

Additional features and advantages of the disclosure will
be set forth 1n the detailed description which follows and
will be apparent to those skilled 1n the art from the descrip-
tion, or recognized by practicing the mvention as described
in the following description, together with the claims and
appended drawings.

As used herein, the term “and/or,” when used 1n a list of
two or more 1tems, means that any one of the listed 1tems can
be employed by 1itself, or any combination of two or more of
the listed items can be employed. For example, i a com-
position 1s described as containing components A, B, and/or
C, the composition can contain A alone; B alone; C alone;
A and B 1in combination; A and C in combination; B and C
in combination; or A, B, and C 1n combination.

In this document, relational terms, such as first and
second, top and bottom, and the like, are used solely to
distinguish one entity or action from another entity or action,
without necessarily requiring or implying any actual such
relationship or order between such entities or actions. The
terms “‘comprises,” “‘comprising,” or any other variation
thereof, are intended to cover a non-exclusive inclusion,
such that a process, method, article, or apparatus that com-
prises a list of elements does not include only those elements
but may include other elements not expressly listed or
inherent to such process, method, article, or apparatus. An
clement preceded by “comprises . . . a” does not, without
more constraints, preclude the existence of additional 1den-
tical elements in the process, method, article, or apparatus
that comprises the element.

Referring to FIG. 1, reference numeral 10 generally
designates a preform consolidation system configured to
consolidate an optical fiber preform. The preform consoli-
dation system 10 includes a downfeed handle 12 which 1is
movable within the preform consolidation system 10. The
downfeed handle 12 includes a handle 14 disposed within a
tube 18. The handle 14 may include a first end 14A and a
second end 14B positioned at opposite ends of the handle 14.
The first end 14 A 1s a top end and the second end 14B 1s a
bottom end. The handle 14 may be composed of a glass,
glass ceramic or ceramic material. In a specific example, the
handle 14 may be composed of quartz. The tube 18 may
define a first end 18A and a second end 18B. In the depicted
example, the first end 1s a top end and the second end 18B
1s a bottom end. Further, the tube 18 1s hollow such that an
inner volume 18C 1s defined within the tube 18. The handle
14 passes through the inner volume 18C of the tube 18. The
tube 18 has a greater internal diameter than an external
diameter of the handle 14 such that the handle 14 may move
horizontally within the inner volume 18C of the tube 18
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independently of the tube 18. The tube 18 may be composed
of a glass, glass ceramic or ceramic material. In a specific
example, the outer tube 18 may be composed of quartz or
silica glass, but 1s not limited thereto. According to various
examples, the handle 14 may extend out of the first and
second ends 18A, 18B of the tube 18.

The preform consolidation system 10 further includes a
seal assembly 22. The seal assembly 22 1s configured to
mimmize or prevent the uncontrolled escape of gases from
within the preform consolidation system 10 and prevent
gases present i an environment around the system 10 from
entering the preform consolidation system 10. The seal
assembly 22 1s positioned around both the handle 14 and the
tube 18. The handle 14 may extend fully through the seal
assembly 22 and the tube 18. The tube 18 may terminate
within the seal assembly 22 (1.e., the first end 18 A of the tube
18 1s surrounded by the seal assembly 22). As will be
explained in greater detail below, use of the seal assembly 22
allows the handle 14 to be movable 1n a lateral, or X-Y,
horizontal direction, as well as rotate about a Z-direction
within the tube 18 while minimizing or preventing the
escape of gases from the top of the preform consolidation
system 10. An outside diameter of the handle 14 and an
outside diameter of tube 18 are sized such that a desired
extent of lateral motion for handle 14 relative to the tube 18
can be achieved. This difference in diameter between the
handle 14 and the tube 18 1s equivalent to the difference
between the diameter of a preform 50 and an upper mutile
42 (e.g., less than about 0.5 inches, less than about 0.25
inches, or less than about 0.125 inches).

Positioned around the tube 18, and below the seal assem-
bly 22, 1s a top hat 26. Positioned at an 1nterface between the
top hat 26 and the tube 18 1s a seal 30. In one example, the
seal 30 may be a lip seal. The seal 30 1s configured to allow
sliding motion of the tube 18 1n and out of, or through, the
top hat 26 1n a vertical, or Z-direction, while maintaining a
seal to prevent the escape of gases within the preform
consolidation system 10. The seal 30 may be a radial shatt
seal composed of an elastomeric material. According to one
example, the seal 30 may be a spring energized plastic u-cup
seal. In such an embodiment, the spring may provide the
restoring force against the self-restoring aspect of elastomer
maternals. According to various examples, the seal 30 may
exhibit a low coeflicient of friction. The handle 14 and seal
assembly 22 may similarly move in the vertical direction
with the tube 18 such that the seal assembly 22 may move
towards, or away from, the top hat 26. The top hat 26
extends over, and 1s positioned above, a gas passage 34. The
gas passage 34 may be a single opening or a plurality of
openings to allow controlled and directed flow of gas.
Positioned between the top hat 26 and the gas passage 34 1s
a top hat seal 38. According to various examples, the top hat
seal 38 may be an inflatable seal as explained 1n greater
detail below. The top hat seal 38 1s configured to prevent the
interchange of gases within the preform consolidation sys-
tem 10 and the environment. The top hat seal 38 may be
composed of an elastomeric material within an nner gas
voild which may function as a bladder. As a pressure within
the 1nner gas void 1s increased, the elastomeric maternal of
the top hat seal 38 may increase 1n size thereby sealing the
top hat 26 to the gas passage 34. The top hat seal 38 may be
positioned on the gas passage 34, the upper muille 42 or an
inner surface of the top hat 26. According to various
examples, the top hat 26, the gas passage 34, and/or the top
hat seal 38 may include a passageway configured to pass
coolant (e.g., water) such that the top hat seal 38 may not
overheat.

10

15

20

25

30

35

40

45

50

55

60

65

4

The top gas passage 34 may be a cylindrical, double wall
mechanical device with flanges at both ends for mounting
that may be used to supply, for example, inert gas to a
furnace portion of the preform consolidation system 10.
Fluidly coupled with the gas passage 34 1s an upper muille
42. The upper muille 42 defines an inner passageway 46
through which a fiber preform 50 may pass. The fiber
preform 50 1s supported by the second end 14B of the handle
14. Specifically, a fused silica glass boule 52 1s coupled to
the second end 14B of the handle 14 and configured to hold
an end of the fiber preform 50. Positioned between the boule
52 and the handle 14 1s a ballle 54. The baflle 54 may be
jomed to the boule 52 through a glass join seal. The batile
54 1s sized and positioned on the second end 14B of the
handle 14 to resist the interchange of gases (e.g., minimize
fluid communication) between the inner passageway 46 and
the 1nner volume 18C. The baflle 54 may have a wider
diameter than the tube 18. The baflle 54 may be composed
of quartz. Positioned on an outer surface of the tube 18 at the
second end 18B 1s a flange 56. The flange 56 1s sized and
configured to contact the top hat 26 proximate the seal 30.
A gap 1s maintained between the top surface of the batlle 54
and the bottom of flange 56 to insure handle 14 can move
relative to the tube 18. This gap may be less than about 0.125
inches, less than about 0.09375 inches, or less than about
0.0625 inches. The tflange 56 may be advantageously used to
hold the top hat 26 when the downieed handle 12 1s pulled
away Irom the preform consolidation system 10 (e.g., for
example when loading a new fiber preform 50 into the
preform consolidation system 10). As the fiber preform 50 1s
lowered 1nto the upper mutlle 42, the top hat 26 will be held
by the flange 56, and will set down onto the gas passage 34
at which point the downfeed handle 12 will continue low-
ering the fiber preform 350 into the preform consolidation
system 10.

Positioned below the upper mutlle 42 1s a furnace 38. The
furnace 58 1s configured to apply heat to the fiber preform 50
such that the fiber preform 50 may be consolidated (e.g.,
increased in density). The furnace 38 may be heated to a
temperature of about 1500° C.

Referring now to FIG. 2, as explained above, the handle
14 extends through the seal assembly 22. Positioned above
the seal assembly 22 1s a drnive assembly 74. The dnive
assembly 74 includes a chuck 78 which 1s coupled to the
handle 14 through a chuck interface 82. The drive assembly
74 may include two linear stages, stacked vertically, and
attached 90° apart. The drive assembly 74 1s configured to
provide movement in an X- and Y-direction (e.g., lateral
movement) to the handle 14 within the tube 18 (1.e., and
therefore the optical fiber preform 50 within the furnace 58).
Further, the chuck 78 may be rotated via a rotational drive
coupled to the two linear stages, thereby allowing the handle
14 and optical fiber preform 350 to be rotated independently
of the tube 18, the seal assembly 22 and furnace 38. In
rotational embodiments, the tube 18 and/or seal assembly 22
may be rotationally locked. According to various examples,
the chuck 78 may include a plurality of jaws 86 configured
to grip the chuck interface 82. In the depicted example, the
chuck 78 includes three jaws 86 (i.e., with only one being
visible 1 the depicted cross-sectional view) configured to
orip around the chuck interface 82, but may have less than,
or more than, three jaws 86. It will be understood that the
chuck 78 may not include the jaws 86, but may incorporate
other gripping structures (e.g., clamps, fasteners, etc.) with-
out departing from the teachings provided herein.

The chuck interface 82 1s configured to couple the drnive

assembly 74 and the jaws 86 to the first end 14A (FIG. 1) of
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the handle 14. The chuck interface 82 defines an interface
body 90 and an interface flange 94. The interface body 90 1s
configured to be gripped by the jaws 86. The chuck interface
82 defines an aperture 98 into which the first end 14 A of the
handle 14 1s positioned. The aperture 98 extends through the
interface flange 94 and the interface body 90. An inner
handle seal 102 1s positioned within the aperture 98 between
the interface body 90 and the handle 14. The interface tlange
94 extends radially outward from the interface body 90. The
interface flange 94 may extend around the interface body 90
equally (e.g., in a circular shape) or 1n other shapes and
configurations that may be contemplated. The interface
flange 94 defines a tlange face 106 which 1s configured to
couple with the seal assembly 22 as explained in greater

detail below. Positioned on top of the chuck interface 82 is
a handle lock 108. The handle lock 108 defines a handle

flange 110 configured to engage a handle groove 112 defined
by the handle 14. Engagement of the handle flange 110 with
the handle groove 112 provides support to the handle 14
such that the handle 14 may move in the Z-direction with the
seal assembly 22. The weight of the handle 14 1s transferred
to the chuck interface 82 through the handle lock 108 being
positioned on top of the chuck interface 82.

The seal assembly 22 1s configured to accept the chuck
interface 82, the handle 14 and the tube 18 while preventing
the escape of gases from within the preform consolidation
system 10. The seal assembly 22 includes a top plate 114, a
seal body 118 and a bottom plate 122. The top plate 114
defines a chuck aperture 126 configured to accept the chuck
interface 82. The chuck aperture 126 may a have a greater
diameter than the interface body 90 such that the chuck
interface 82 may move within, and relative to, the seal
assembly 22 1n a lateral (e.g., X- and Y-) direction. Defined
between the top plate 114 and the seal body 118 is a flange
opening 130. The flange opening 130 1s sized to accept the
interface flange 94 and to allow lateral movement of the
interface flange 94 (i1.e., and the chuck interface 82) in a
horizontal plane relative to the seal assembly 22. The seal
body 118 defines a seal aperture 134 connecting the flange
opening 130 and a tube opening 138. Positioned around the
seal aperture 134 1s a face seal 142. The face seal 142 1s
configured to physically contact the flange face 106. The
face seal 142 and the flange face 106 are configured to
provide a sealed coupling to prevent gases within the
preform consolidation system 10 from escaping. The face
seal 142 1s configured to contact the flange face 106 such
that the interface tlange 94 may be moved within the seal
assembly 22 while preventing gases from escaping from
within the inner volume 18C of the tube 18 (1.¢., and thereby
the furnace 58 (FIG. 1)). Movement of the flange face 106
across the face seal 142 allows for the translational move-
ment of the handle 14 within the tube 18. Rotational
movement of the chuck 78 allows for rotational movement
of the flange face 106 across the face seal 142 and concomi-
tant rotational movement of the handle 14 within the tube
18. According to various examples, the face seal 142 may be
composed of an elastomeric material. In another example,
the face seal 142 may be composed of a glass filled Teﬂon
The face seal 142 may be of sutliciently low friction (e.g.,
static coetlicient of friction of between about 0.05 and about
0.2) to minimize angular detlection within the handle 14 as
the handle 14 1s moved within the tube 18 by the dnive
assembly 74. The depicted example of the downieed handle
12 mimimizes the moment load applied to the handle 14
during horizontal movement by locating the face seal 142 1n
close proximity to the drive assembly 74. This allows the
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face seal 142 to be located at a free end (e.g., the first end
of handle 14 of the downfeed handle 12).

The first end 18A (FIG. 1) of the tube 18 is positioned
within the tube opening 138 of the seal assembly 22. The
seal assembly 22 includes a tube seal 146 disposed within
the tube opening 138 between the tube 18 and the seal body
118. The tube seal 146 1s configured to prevent the exchange
ol gases between the inner volume 18C of the tube 18 and
the environment. The tube seal 146 may be composed of an
clastomeric component. The bottom plate 122 defines a tube
lock 150. The tube lock 150 1s configured to engage a tube
groove 154. Engagement of the tube lock 150 with the tube
groove 154 allows the seal assembly 22 to support the tube
18 such that the tube 18 1s movable 1n the Z-direction with
the seal assembly 22.

Referring now to FIGS. 1 and 2, according to one exem-
plary method of operating the downieed handle 12 within
the preform consolidation system 10, the downieed handle
12 and the top hat 26 are positioned above the upper mutlle
42 and gas passage 34 in a spaced apart configuration. The
top hat 26 1s supported by the tube 18 at the tlange 56. The
fiber preform 50 1s loaded 1nto the boule 52 and then lowered
into the upper mutlle 42. As the fiber preform 50 1s lowered
into the upper mutlle 42 and 1nto the furnace 38, the top hat
26 comes to rest around the top of the gas passage 34.
Positioned below the furnace 58 1s a gas port 36 configured
to allow gas to enter and exit the preform consolidation
system 10. It will be understood that the gas passage 34 may
be part of the upper mutlle 42. Once the top hat 26 seats onto
the top of the gas passage 34, the top hat seal 38 1s inflated
to seal the top hat 26 to the upper muille 42 by pressurizing
its internal void until 1t contacts and seals the top hat 26 to
the gas passage 34. The fiber preform 50 can then be lowered
further into the furnace 58, with the downtfeed handle 12
sliding through the low {iriction seal 30. Under various
circumstances, consolidation of the optical fiber preform 50
may benefit from centering (e.g., moving laterally or rotat-
ing) of the fiber preform 350 within the furnace 58. Under
such circumstances, the fiber preform 50 may be moved
laterally or horizontally within the furnace 58 by actuating
the drive assembly 74 to move the handle 14 to which the
preform 50 1s supported. After the fiber preform 50 1s
consolidated, the downfeed handle 12 and the top hat 26
may be removed from the upper muille 42 and the furnace
58 and a new fiber preform 50 may be attached to the boule
52 and the process restarted.

Referring now to FIG. 3, depicted 1s a method 160 for
positioning the optical fiber preform 30 in the furnace 58.
The method 160 includes steps 164, 168, 172, 176, 180 and
184. First, step 164 of providing the chuck interface 82
movably coupled with the drive assembly 74 1s performed.
As explained above, the chuck interface 82 may be movably
coupled with drive assembly 74 through the jaws 86. Next,
step 168 of positioning the chuck mtertface 82 within the seal
assembly 22 1s performed. Next, step 172 of coupling the
handle 14 within the chuck interface 82 1s performed. As
explained above, the optical fiber preform 50 may be posi-
tioned on an opposite end of the handle 14 from the chuck
interface 82. Next, step 176 of positioning the handle 14
within the tube 18 1s performed. Next, step 180 of position-
ing the optical fiber preform 50 within the furnace 38 1is
performed. Finally, step 184 of moving the handle 14 at least
one of laterally and rotationally within the tube 18 such that
the optical fiber preform 50 1s moved at least one of laterally
and rotationally within the furnace 38 1s performed. It will
be understood that although the method 160 1s depicted and
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described 1n a particular order, the steps 164, 168, 172, 176,
180 and 184 may be performed in any order and with
intervening steps.

Use of the preform consolidation system 10 of the present
disclosure may offer several advantages. First, use of the
handle 14, seal assembly 22 and the tube 18 allow X-, Y- and
Z-direction positioning and rotation of fiber preform 50
within the furnace 58 to optimize heating of the preform 50.
As explained above, the drive assembly 74 may provide
lateral motion (e.g., 1n the X- and Y-directions) to the chuck
interface 82 such that the handle 14 may be moved within
the tube 18 and the optical fiber preform 50 within the
furnace 58. In this way, centering of the fiber preform 50
within the furnace 58 can be maintained independent of the
vertical position of the preform 50. Further, as explained
above, the use of the drive assembly 74 with the handle 14,
seal assembly 22 and the tube 18 allow rotation of the handle
14 and the optical fiber preform 50 independently of the tube
18 and the furnace 58. Rotation of the optical fiber preform
50 within the furnace 58 may be advantageous in allowing
uniform heating and consolidation of the optical fiber pre-
form 50. Second, use of the chuck interface 82, the drive
assembly 74 and the seal assembly 22 allows for a low
moment load to be applied to the handle 14. As the handle
14 may be composed of high temperature resistance, but low
bending resistant, materials, decreasing the moment load on
the handle 14 decreases the risk of cracking and failure of
the handle 14. Third, by using the above provided disclo-
sure, the seal assembly 22, including the face seal 142, the
handle seal 102 and the tube seal 146, may be positioned
away from the heat of the furnace 38. As the face seal 142,
the handle seal 102 and the tube seal 146 are positioned
away Irom the heat and high temperatures of the furnace 58,
the seals 142, 102, 146 can use low temperature/low cost
clastomer seals. As such, furnace 1solation (e.g., of gases) 1s
maintained using standard/simple seals composed of low
cost materials that may not require frequent replacement.
Further, the need for hydrostatic face seals (e.g., a tloating
plate lifted by flowing gas) may be eliminated which may
aid 1n retention of process gases within the preform con-
solidation system 10. Fourth, use of the seal assembly 22
allows for the movement of the handle 14 relative to the tube
18 while minimizing the loss of process gases to the envi-
ronment.

It will be understood that although the disclosure 1s
described 1n connection with a preform consolidation system
10, according to another embodiment, the seal assembly 22,
downieed handle 12, handle 14, tube 18, as well as similarly
constructed parts, may be utilized 1n a fiber draw furnace 1n
substantially the same manner. The fiber draw furnace may
be oriented vertically, similar to the preform consolidation
system 10. The seal assembly 22, downfeed handle 12,
handle 14, tube 18, as well as similarly constructed parts,
may be utilized to prevent the escape of process gases within
the fiber draw furnace 1n a substantially similar manner to
that described 1n connection with the preform consolidation
system 10.

Modifications of the disclosure will occur to those skilled
in the art and to those who make or use the disclosure.
Theretore, 1t 1s understood that the embodiments shown 1n
the drawings and described above are merely for illustrative
purposes and not intended to limit the scope of the disclo-
sure, which 1s defined by the following claims, as interpreted
according to the principles of patent law, including the
doctrine of equivalents.

It will be understood by one having ordinary skill in the
art that construction of the described disclosure, and other
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components, 1s not limited to any specific material. Other
exemplary embodiments of the disclosure disclosed herein
may be formed from a wide variety of materials, unless
described otherwise herein.

For purposes of this disclosure, the term “coupled” (in all
of 1ts forms: couple, coupling, coupled, etc.) generally
means the jomning of two components (electrical or mechani-
cal) directly or indirectly to one another. Such joining may
be stationary in nature or movable in nature. Such joining
may be achieved with the two components (electrical or
mechanical) and any additional intermediate members being,
integrally formed as a single umitary body with one another
or with the two components. Such joiming may be permanent
in nature, or may be removable or releasable in nature,
unless otherwise stated.

It 1s also mmportant to note that the construction and
arrangement of the elements of the disclosure, as shown 1n
the exemplary embodiments, 1s illustrative only. Although
only a few embodiments of the present immnovations have
been described 1n detail 1n this disclosure, those skilled 1n
the art who review this disclosure will readily appreciate that
many modifications are possible (e.g., variations in sizes,
dimensions, structures, shapes and proportions of the vari-
ous clements, values of parameters, mounting arrangements,
use ol matenals, colors, orientations, etc.) without materially
departing from the novel teachings and advantages of the
subject matter recited. For example, elements shown as
integrally formed may be constructed of multiple parts, or
clements shown as multiple parts may be integrally formed,
the operation of the interfaces may be reversed or otherwise
varied, the length or width of the structures, and/or mem-
bers, or connectors, or other elements of the system, may be
varied, and the nature or numeral of adjustment positions
provided between the elements may be varied. It should be
noted that the elements and/or assemblies of the system may
be constructed from any of a wide variety of materials that
provide suilicient strength or durability, 1n any of a wide
variety of colors, textures, and combinations. Accordingly,
all such modifications are intended to be included within the
scope of the present mnovations. Other substitutions, modi-
fications, changes, and omissions may be made in the
design, operating conditions, and arrangement of the desired
and other exemplary embodiments without departing from
the spirit of the present innovations.

It will be understood that any described processes, or
steps within described processes, may be combined with
other disclosed processes or steps to form structures within
the scope of the present disclosure. The exemplary structures
and processes disclosed herein are for illustrative purposes
and are not to be construed as limiting.

It 1s also to be understood that varnations and modifica-
tions can be made on the aforementioned structures and
methods without departing from the concepts of the present
disclosure, and, further, i1t 1s to be understood that such
concepts are mtended to be covered by the following claims,
unless these claims, by their language, expressly state oth-
erwise. Further, the claims, as set forth below, are incorpo-
rated into and constitute part of this Detailed Description.

What 1s claimed 1s:
1. A system for positioning an optical preform 1n a
furnace, comprising:
an upper muille;
a downfeed handle assembly, comprising:
a tube defining a first end and a second end, the second
end extending into the upper mutlle;
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a handle disposed within the tube, wherein a second
end of the handle extends into the upper muiflle and
1s configured to support the optical preform within
the upper muille; and

a seal assembly positioned around both the tube and the
handle, the handle extending through the seal assem-
bly; and

a drive assembly coupled with the handle.

2. The system of claim 1, wherein the drive assembly 1s
configured to move the handle at least one of laterally and
rotationally within the tube.

3. The system of claim 2, wherein the handle 1s configured
to move independently of the tube.

4. The system of claim 1, further comprising:

a batlle coupled to the handle proximate the second end of

the tube, the baflle configured to minimize fluid com-
munication between an nner volume of the tube and
the upper mutille.
5. The system of claim 1, wherein the handle extends out
of the first and second ends of the tube.
6. The system of claim 1, wherein the tube defines a flange
proximate the second end.
7. The system of claim 1, wherein the seal assembly
turther comprises a handle seal 1n physical contact with the

handle.

8. The system of claim 1, wherein the seal assembly
turther comprises a tube seal 1n physical contact with the
tube proximate the first end of the tube.

9. The system of claim 1, further comprising;:

a top hat disposed above the upper muille, wherein the
tube and the handle pass through the top hat and into
the upper mutille.

10. The system of claim 9, further comprising:

a seal between the top hat and the tube, wherein the seal
1s configured to allow for sliding movement of the tube
with respect to the top hat.
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11. The system of claim 1, wherein the handle extends
through the seal assembly.

12. The system of claim 1, wherein the tube and the
handle are configured to move vertically together.

13. The system of claam 1, wherein the drive assembly
comprises a chuck coupled with the handle and coupled with
the seal assembly.

14. The system of claim 13, wherein the seal assembly
comprises a handle seal providing a seal between the handle
and the chuck.

15. The system of claim 13, wherein the seal assembly
comprises a face seal providing a seal between the first end
of the tube and the chuck.

16. The system of claim 13, wherein the seal assembly 1s
configured to receive the chuck for at least one of transla-
tional movement and rotational movement of the chuck with
respect to the seal assembly.

17. The system of claim 16, wherein the chuck includes
a chuck flange and the seal assembly includes a flange
opening configured to receive the chuck flange, and wherein
the seal assembly includes a face seal providing a seal
between the chuck flange and the seal assembly.

18. The system of claam 13, wherein the seal assembly
comprises a handle seal providing a seal between the handle
and the chuck, a face seal providing a seal between the chuck
and a body of the seal assembly, and a tube seal providing

a seal between the tube and the body of the seal assembly.
19. The system of claim 13, wherein the drive assembly
1s configured to move the chuck with respect to the seal

assembly and to move the handle within the tube.
20. The system of claim 1, wherein the first end of the tube
terminates within the seal assembly.
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